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DISPLAY BACKPLANE AND
MANUFACTURING METHOD THEREOL,
AND DISPLAY PANEL

CROSS-REFERENCE TO RELATED
APPLICATION

The present application claims priority to Chinese Patent
Application No. 201711043454.7 filed on Oct. 31, 2017, the
disclosure of which 1s hereby incorporated by reference 1n
its entirety.

TECHNICAL FIELD

The present disclosure relates generally to the field of
display technologies, and more specifically to a display
backplane and manufacturing method thereof, a display
panel and a display device.

BACKGROUND

In existing sub-pixel designs, the thin film transistor
(TEF'T) portion and the pixel capacitor portion are configured
on a same plane. As a result, the pixel capacitor portion (Cst)
occupies a majority of the area 1n a sub-pixel unit.

In one 1llustrating example of a top-gate top-emitting
organic light-emitting diode (OLED) display panel, the
metal for the conductive active layer and the metal for the
source-drain (S/D) electrode are employed respectively as
two electrode plates of the pixel capacitor portion, and the
inter-layer dielectric layer (ILD) between them 1s employed
as a capacitance dielectric.

As such, because the ILD layer 1s relatively thick (3000-
6000 A), the pixel capacitor portion is thus relatively small,
and 1n turn, the pixel capacitance can be easily influenced by
the TFT parasitic capacitance when data 1s written. Conse-
quently, 1n order to ensure the required value of capacitance,
the area of the capacitance cannot be reduced, therefore it 1s
not beneficial for the improvement of the definition of the
display panel.

In addition, the thickness of the ILD layer directly 1nflu-
ences the magnitude of the pixel capacitance. As such, when
the thickness of the ILD layer 1s reduced, the 1ssue of short
circuiting may occur at places where the S/D metal plate and
the metal wires of gate electrodes cross with each other. As
a consequence, the production yield of the display backplane
may be influenced.

Therefore, the structural design of the display backplane
in existing technologies needs to be improved.

SUMMARY

The purpose of the present disclosure 1s to solve at least
one of the technical problems 1n the existing display tech-
nologies.

The present disclosure 1s based on following discovery of
the 1inventors.

The mventor found the display backplane may comprise
a substrate, a thin film transistor, and a pixel capacitor
assembly, which are disposed successively in layers. In
addition, the thin film transistor 1s arranged between the
substrate and the pixel capacitor assembly. As such, the pixel
capacitor assembly and the thin film transistor are config-
ured at different layers, the parasitic capacitance 1s thus not
increased, whereas the area of the design 1s reduced, and the
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aperture ratio of the pixel region 1s increased. Such a design
will be beneficial for improving the definition of the display
panel.

Based on this, one purpose of the present disclosure 1s to
provide a display backplane that has a higher pixel region
aperture, higher on-state current and higher production
yield.

In a first aspect, the present disclosure provides a display
backplane. The display backplane comprises a substrate, a
thin film transistor over the substrate, and a pixel capacitor
assembly over a side of the thin film transistor away from the
substrate. The display backplane 1s configured such that an
orthographic projection of the pixel capacitor assembly on
the substrate covers at least one portion of an orthographic
projection of the thin film transistor on the substrate.

According to some embodiments of the display back-
plane, the pixel capacitor assembly comprises a first elec-
trode, a passivation layer, and a second electrode, which are
sequentially over a side of the thin film transistor away from
the substrate, and 1t 1s further configured such that an
orthographic projection of the first electrode on the substrate
1s overlapped with the orthographic projection of the thin
film transistor on the substrate.

Herein, optionally, the display backplane as described
above can further include a first planarnization layer, which 1s
between the thin film transistor and the first electrode.

Furthermore, the first electrode and the first planarization
layer can have a substantially same shape.

In the display backplane, the thin film fransistor can
optionally comprise an active layer having a conductive
portion and a non-conductive portion, a gate insulating layer,
a gate electrode, and an 1nter-layer dielectric layer, which are
sequentially over the substrate. As such, it 1s further con-
figured such that the orthographic projection of the first
clectrode on the substrate 1s overlapped with an orthographic
projection ol the gate electrode and the non-conductive
portion of the active layer on the substrate.

Herein, the thin film transistor can further comprise a
source-drain electrode layer over the active layer, and the
first electrode and the source-drain electrode layer can be at
a substantially same layer.

Furthermore, the source-drain electrode layer can com-
prise a source electrode, and the second electrode 15 elec-
trically coupled to the source electrode.

In addition, the display backplane can be further config-
ured such that an orthographic projection of the second
clectrode on the substrate covers an orthographic projection
of the active layer, an orthographic projection of the gate
clectrode, and an orthographic projection of the source-drain
clectrode layer on the substrate.

According to some embodiments of the display backplane
described above, an orthographic projection of the passiva-
tion layer on the substrate covers an orthographic projection
of the first planarization layer, an orthographic projection of
the source-drain electrode layer, and an orthographic pro-
jection of the inter-layer dielectric layer on the substrate, and
the second electrode 1s electrically coupled to the source
clectrode through a via in the passivation layer.

Furthermore, the pixel capacitor assembly can optionally
further include a second planarization layer, which 1s
arranged between the passivation layer and a portion of the
second electrode. The portion of the second electrode 1s
outside of a first region of the second electrode whose
orthographic projection on the substrate overlaps with an
orthographic projection of the first electrode; and 1s outside
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of a second region of the second electrode electrically
coupled with the source electrode of the source-drain elec-

trode layer.

In the display backplane, the passivation layer can have a
thickness of about 2500-3000 A.
In a second aspect, the present disclosure further provides

a display panel, which comprises a display backplane
according to any one of the embodiments described above.
According to some embodiments, the display pane further
includes an OLED component, which 1s arranged over a side
of the pixel capacitor assembly away from the substrate.

Herein, optionally, the OLED component can be of a
top-emitting type, and the second electrode 1s configured to
serve as an anode of the OLED component.

In a third aspect, the present disclosure further provides a
method for manufacturing a display backplane.

The method comprises the following steps:

providing a substrate;

forming a thin film transistor over one side of the sub-
strate; and

forming a pixel capacitor assembly over a side of the thin
film transistor away from the substrate, such that an ortho-
graphic projection on the substrate covers at least one
portion of an orthographic projection of the thin film tran-
sistor on the substrate.

According to some embodiments, between the step of
forming a thin film transistor over one side of the substrate
and the step of forming a pixel capacitor assembly over a
side of the thin film transistor away from the substrate, the
method further includes a step of:

forming a first planarization layer over a side of the thin
film transistor away from the substrate.

In the method described above, the step of forming a pixel
capacitor assembly over a side of the thin film transistor
away Irom the substrate can optionally comprise the fol-
lowing sub-steps:

forming a first electrode over a side of the first planar-
ization layer away from the substrate;

forming a passivation layer over a side of the first elec-
trode away from the substrate; and

forming a second electrode over a side of the passivation
layer away from the substrate, wherein the second electrode
1s electrically coupled to a source electrode of the thin film
transistor.

Further in the method, the step of forming a thin film
transistor over one side ol the substrate can optionally
comprise a sub-step of:

forming a source-drain electrode layer over the substrate;

Herein, the above mentioned sub-step of forming a
source-drain electrode layer over the substrate and the
sub-step of forming a first electrode over a side of the first
planarization layer away from the substrate can optionally
be performed at a substantially same step.

According to some embodiments of the method described
above, after the sub-step of forming a passivation layer over
a side of the first electrode away from the substrate and prior
to the sub-step of forming a second electrode over a side of
the passivation layer away from the substrate, the step of
forming a pixel capacitor assembly over a side of the thin
film transistor away from the substrate further comprises a
sub-step of:

forming a second planarization layer over a side of the
passivation layer away from the substrate, wherein the
second planarization layer i1s arranged at a region whose
orthographic projection on the substrate does not overlap
with an orthographic projection of the first electrode,
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wherein the region 1s further outside an electrical coupling
region between the second electrode and the source elec-
trode.

Other embodiments may become apparent in view of the
following descriptions and the attached drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

To more clearly illustrate some of the embodiments, the
following 1s a brief description of the drawings. The draw-
ings in the following descriptions are only illustrative of
some embodiments. For those of ordinary skill 1n the art,
other drawings of other embodiments can become apparent
based on these drawings.

FIG. 1 1s a cross-sectional view of the structure of a
display backplane according to some embodiments of the
present disclosure;

FIG. 2 1s a cross-sectional view illustrating a more
detailed structure of the thin film transistor 1n the display
backplane shown 1n FIG. 1 according to some embodiments
of the present disclosure;

FIG. 3 1s a cross-sectional view illustrating a more
detailed structure of the pixel capacitor assembly in the
display backplane shown in FIG. 1 according to some
embodiments of the present disclosure;

FIG. 4 1s a schematic diagram of different portions of the
second electrode 1n the pixel capacitor assembly of the
display backplane according to some embodiments of the
present disclosure;

FIG. 5A 1s a flow chart of a method for manufacturing a
display backplane according to some embodiments of the
present disclosure;

FIG. 5B 1s a flow chart illustrating the sub-steps for
forming a thin-film transistor 1n the method for manufac-
turing a display backplane according to some embodiments
of the present disclosure;

FIG. 6 1s a top view of the intermediate product after the
sub-step S202 of the step S200 of the manufacturing method
of an embodiment of the present disclosure;

FIG. 7 1s a cross-sectional view of the intermediate
product after the sub-step S202 of the step S200 of the
manufacturing method of an embodiment of the present
disclosure:

FIG. 8 1s a top view of the intermediate product after the
sub-step S208 of the step S200 of the manufacturing method

of an embodiment of the present disclosure;

FIG. 9 i1s a cross-sectional view of the intermediate
product after the sub-step S208 of the step S200 of the
manufacturing method of an embodiment of the present
disclosure:

FIG. 10 1s a flow chart of a method for manufacturing a
display backplane according to some other embodiments of
the present disclosure;

FIG. 11 1s a top view of the imntermediate product after the
step S250 of the manufacturing method according to some
embodiments of the present disclosure;

FIG. 12 1s cross-sectional view of the intermediate prod-
uct after the step S250 of the manufacturing method accord-
ing to some embodiments of the present disclosure;

FIG. 13 1s a top view of the product after the step S250
of the manufacturing method according to some other
embodiments of the present disclosure;

FIG. 14 1s cross-sectional view of the product after the
step S250 of the manufacturing method according to some
other embodiment of the present disclosure;
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FIG. 15A 15 a flowchart of step S300 of the manufacturing,
method according to some embodiments of the present

disclosure;

FIG. 15B 1s a flowchart of step S300 of the manufacturing
method according to some other embodiments of the present
disclosure:

FIG. 16 1s a top view of the product of step S310 of the
manufacturing method of an embodiment of the present
disclosure:

FIG. 17 1s cross-sectional view of the product of step
5310 of the manufacturing method of an embodiment of the
present disclosure; and

FIG. 18 1s a top view of the product of step 330 of the
manufacturing method of an embodiment of the present
disclosure.

DETAILED DESCRIPTION

In the following, with reference to the drawings of various
embodiments disclosed herein, the technical solutions of the
embodiments of the disclosure will be described 1n a clear
and fully understandable way. It 1s obvious that the
described embodiments are merely a portion but not all of
the embodiments of the disclosure. Based on the described
embodiments of the disclosure, those ordinarily skilled 1n
the art can obtain other embodiment(s), which come(s)
within the scope sought for protection by the disclosure.

In a first aspect, the present disclosure provides a display
backplane.

With retference to FIGS. 1-4, 6-9, 11-14, 16-18, several
embodiments of the display backplane disclosed herein will
be described 1n the following in detail. It should be noted
that the structural views of the display backplane as illus-
trated 1n FIGS. 1-3, 7.9, 12, 14 and 17 are cross-sectional
views along a direction from the source electrode (S) to
drain electrode (D) of the driving thin-film transistor (TFT).
In the top views of the display backplane shown in FIGS. 6,
8, 11, 13, 16 and 18, the substrate, each dielectric layer
(including a buflering layer, a gate insulating layer, an
inter-layer dielectric layer, a planarization layer, and a
passivation layer, etc.) and the source-drain electrode layer
are skipped 1n each of these figures.

FIG. 1 1s a cross-sectional view of the structure of a
display backplane according to some embodiments of the
present disclosure. As shown 1 FIG. 1, the display back-
plane includes a substrate 100, a thin film transistor (1TFT)
200, and a pixel capacitor assembly 300, stacked over one
another. The thin film transistor 200 1s arranged over the
substrate 100. The pixel capacitor assembly 300 1s arranged
over the thin film transistor 200, and more specifically is
arranged over a side of the thin film transistor 200 that 1s far
away from (1.e. distal to) the substrate 100. It 1s further
configured such that an orthographic projection of the pixel
capacitor assembly 300 on the substrate 100 covers at least
a portion of an orthographic projection of the thin film
transistor 200 on the substrate 100.

As such, in the display backplane having the configura-
tion described above, the pixel capacitor assembly 300 and
the thin film transistor 200 are arranged at diflerent layers.
The stacked pixel capacitor assembly and the TFT can
reduce the design area and improve the aperture ratio of
sub-pixel units without increasing the parasitic capacitance.

According to some embodiments of the present disclo-
sure, the thin film transistor comprises an active layer, a gate
clectrode, and a source-drain electrode layer. It 1s configured
such that the orthographic projection of the pixel capacitor
assembly on the substrate covers at least a portion of an
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orthographic projection of the active layer, the gate elec-
trode, or the source-drain electrode layer on the substrate.
For example, the orthographic projection of the pixel capaci-
tor assembly on the substrate covers at least a portion of the
orthographic projection of the active layer; the orthographic
projection of the pixel capacitor assembly on the substrate
covers at least a portion of the orthographic projection of the
gate electrode; the orthographic projection of the pixel
capacitor assembly on the substrate covers at least a portion
of the orthographic projection of the source-drain electrode
layer on the substrate; the orthographic projection of the
pixel capacitor assembly on the substrate covers an ortho-
graphic projection of the active layer and the gate electrode;
the orthographic projection of the pixel capacitor assembly
on the substrate covers an orthographic projection of the
active layer, the gate electrode, and the source-drain elec-
trode layer on the substrate.

FIG. 2 1s a cross-sectional view illustrating a more
detailed structure of the thin film transistor 1n the display
backplane shown 1n FIG. 1 according to some embodiments
of the present disclosure. As shown 1n FIG. 2, the thin film
transistor 200 1s of a top-gate structure, and the thin film
transistor 200 includes a buflering layer 201, an active layer
comprising a non-conductive portion 213 and a conductive
portion 212, a gate insulating layer 220, a gate electrode 230,
an iter-layer dielectric layer 240, and a source-drain elec-
trode layer 250 (including a source electrode 251 and a drain
clectrode 252). The buflering layer 201 1s disposed over the
substrate 100. The non-conductive portion 213 and the
conductive portion 212 of the active layer are arranged over
a side of the buffering layer 201 that 1s far away from the
substrate 100.

The gate insulating layer 220 1s arranged over a side of the
non-conductive portion 213 of the active layer that 1s far
away Irom the substrate 100. The gate electrode 230 1is
arranged over a side the gate msulating layer 220 that 1s far
away Ifrom the substrate 100. The inter-layer dielectric layer
240 1s arranged to cover the gate electrode 230 and the
conductive portion of 212 of the active layer. The source-
drain electrode layer 250 1s arranged over a side of the
inter-layer dielectric layer 240 that i1s far away from the
substrate 100, and 1s further configured to be 1n contact with
the conductive portion 212 of the active layer through first
via (s) 241.

FIG. 3 1s a cross-sectional view illustrating a more
detailed structure of the pixel capacitor assembly 1n the
display backplane shown in FIG. 1 according to some
embodiments of the present disclosure. As shown 1n FIG. 3,
the pixel capacitor assembly 300 comprises a first electrode
310, a passivation layer 320, and a second electrode 330.
The first electrode 310 1s arranged at a side of the pixel
capacitor assembly 300 that 1s close to the substrate 100. The
passivation layer 320 1s arranged over a side of the first
clectrode 310 that 1s far away from the substrate 100. The
second electrode 330 1s arranged over a side of the passi-
vation layer 320 that 1s far away from the substrate 100.

By the configuration as described above, the pixel capaci-
tor assembly 300 substantially takes a stacked structure,
where the first electrode 310 and second electrode 330
utilizes the passivation layer 320 as a capacitance dielectric
layer. As such, there 1s no need to utilize the conductive
portion 212 of the active layer as the electrode plate of the
pixel capacitor assembly, and the distance of a current
running through a lightly-doped drain structure (LDD)
region such as the conductive portion of 212 can be reduced.
Thereby, 1t 1s beneficial for the improvement of the on-state
current.
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In addition, there 1s no need to utilize the inter-layer
dielectric layer (ILD) 240 as the capacitance dielectric,
which can thereby adopt a suitable thickness to ensure a
suitable and enough insulation between the source-drain
clectrode layer and the gate electrode. Thereby, the produc-
tion yield of the display backplane can also be improved.

In some embodiments of the present disclosure, the dis-
play backplane turther comprises a first planarization layer
400, which 1s arranged between the thin film transistor 200
and the first electrode 310. As such, the first planarization
layer 400 can provide a flattened surface for forming the first
clectrode 310 so that the smoothness of the pixel capacitor

assembly 300 1s not influenced by the uneven surtace of TFT
200.

In the embodiments as shown 1n FIG. 3, the first planar-
ization layer 400 can be arranged over a side of the inter-
layer dielectric layer 240 that 1s far away from the gate
clectrode 230. As such, the first planarization layer 400 not
only can provide a flattened surface for the first electrode
310, but also can increase a distance of the first electrode 310
to the thin film transistor 200 disposed therebelow so that the
interference of the first electrode 310 to the thin film
transistor 200 can be at least partially eliminated.

In some embodiments of the display backplane disclosed

herein, the first electrode 310 of the pixel capacitor assembly
300 and the source-drain electrode layer 250 of the thin film
transistor 200 are arranged at a substantially same layer. In
some embodiments, the first electrode 310 and the source-
drain electrode layer 250 are formed by one pattern process
and the same material. The first electrode 310 and the
source-drain electrode layer 250 are formed conformally on
the layer below. There 1s no need for the first electrode 310
and the source-drain electrode layer 250 are on a same plane
or same distance from the substrate. As such, the thickness
of the display backplane can be reduced, and the first
clectrode 310 can be at an electric potential (or electrical
level) of V -, thereby the first electrode 310 can form a pixel
capacitance with the second electrode 330. V . represents a
gate terminal of a driving TFT of OLED.
In some embodiments, 1t 1s further configured that an
orthographic projection of the first electrode 310 on the
substrate 100 covers at least a portion of an orthographic
projections of the active layer (1.e. the non-conductive
portion 213 and the conductive portion 212 of the active
layer) and the gate electrode 230 on the substrate 100.

In some embodiments, the shape of the cross-section of
the first electrode 310 1s 1llustrated 1n FIG. 16. FIG. 8 shows
a top view of the double-TF'T structure comprising a switch-
ing TFT and a driving TF'T. Each of the switching TFT and
the driving TF'T includes an active layer, and a gate electrode
230 over the active layer. In this top view of the structure 1n
FIG. 8, the conductive portion 212 of the active layer 1n each
of the switching TFT and the driving TFT 1s also shown 1n
the figure. It 1s noted that the non-conductive portion 213 of
the active layer 1n each of the switching TFT and the dniving
TFT 1s not shown.

FIG. 16 substantially adds the first electrode 310 on the
double-TFT structure shown 1n FIG. 8. As shown 1n FIG. 16,
the orthographic projection of the first electrode 310 on the
substrate 100 covers a portion of the orthographic projec-
tions of the conductive portion 212 of the active layer and
the gate electrode 230 on the substrate 100. As a result, the
stacked space at a side of the thin film transistor 200 that 1s
far away Ifrom the substrate 100 1s adequately utilized,
meanwhile, the original wiring of the source-drain electrode
layer 250 1s not intluenced.
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Herein, there are no specific limitations to the thickness of
the first electrode 310, and persons skilled in the art can
adjust the thickness of 1t according to the specific material of
the first electrode 310.

According to some embodiments of the disclosure, the
first electrode 310 and the source-drain electrode layer 250
are formed through a same one-time patterning process, and
thereby the material for, and the thickness of the first
clectrode 310 and the source-drain electrode layer 250 are
substantially same. As such, when forming the source-drain
clectrode layer 250 of the thin-film transistor 200, the first
clectrode 310 of the pixel capacitor assembly 300 can also
be formed at the same time over a surface of the first
planarization layer 400.

Herein, there are no specific limitations to the shape of the
cross-section of the first planarization layer 400. In some
embodiments, with reference to FIG. 11, the shape of the
cross-section of the first planarization layer 400 and the
shape of the cross-section of the first electrode 310 are
substantially same. Consequently, the first electrode 310
formed onto the first planarization layer 400 can be com-
pletely tlat, thus the area occupied by the pixel capacitor
assembly 300 can be further reduced. Herein, the thickness
of the first planarization layer 400, which can be adjusted
based on the specific thickness of the inter-layer dielectric
layer 240. Details of these above features will not be
repeated herein.

There are no specific limitations to the shape of the
passivation layer 320 1n the pixel capacitor assembly 300, as
long as the passivation layer 320 of a certain shape can
ensure the area of the capacitance dielectric between the first
clectrode 310 and the second electrode 330, persons skilled
in the art can design the shape of the passivation layer 320
according to the practical applications of the display back-
plane.

In some embodiments, with reference to FIG. 3, the
passivation layer 320 1s configured to be further extended to
thereby cover the first planarization layer 400, the source-
drain electrode layer 250, and the inter-layer dielectric layer
240. Such a configuration allows that each of the above
layers of the TFT (except the source electrode 251 1in the
source-drain electrode layer 250 as 1llustrated in FIG. 3) can
be sufliciently msulated from the second electrode 330.

In some embodiments, with reference to FIG. 3, a third
via 321 (as shown by the enclosed part by the oval with
dotted line) can be further formed within or inside the
passivation layer 320, such as at a location of the passivation
layer 320 corresponding to where one of the first via 241 1s
arranged. The third via 321 1s configured to electrically
connect the second electrode 330 and one electrode of the
source-drain electrode 250.

Herein there are no limitations to the thickness of the
passivation layer 320, as long as the passivation layer 320 of
a certain thickness can function as a capacitance dielectric of
the pixel capacitor assembly 300, and persons skilled in the
art can design and adjust the thickness thereof according to
the practical requirements of the pixel capacitor assembly
300. According to some embodiments, the thickness of the
passivation layer 320 is around 2500-3000 A. As such,
compared with the existing inter-layer dielectric layer 240
(the thickness is 3000~6000 A), the passivation layer 320 in
some embodiments of the present disclosure is thinner,
therefore the capacitance area of the pixel capacitor assem-
bly 300 at most can be reduced to 50%.

In some embodiments, with further reference to FIG. 3,
the second electrode 330 and the source electrode 251 1n the
source-drain electrode layer 250 are electrically connected
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to each other. As such, the second electrode 330 of the pixel
capacitor assembly 300 1s coupled to the source electrode
251 and thus can be configured to be at an electric potential
of Vs. V_represents a source terminal of a dnnving TFT of
OLED. According to some embodiments shown 1n FIG. 3,
the second electrode 330 and the source electrode 251 are in
direct contact with each other through the third via 321 as
described above to thereby get electrically connected to each
other.

Herein, there are no limitations to the shape of the second
clectrode 330, as long as the second electrode 330 of a
certain shape can ensure the alignment area of the first
clectrode 310 and the second electrode 330 satisty the
design requirements ol the pixel capacitor assembly 300,
and persons skilled 1n the art can design the shape thereof
according to the requirements of the pixel capacitor assem-
bly 300.

According to some embodiments, the shape of the second
clectrode 330 1s 1illustrated 1n FIG. 18. FIG. 18 15 substan-
tially a top view of a structure adding the second electrode
330 over the double-TFT structure shown i FIG. 16.

Because the orthographic projection of the second electrode
330 on the substrate 100 1s configured to cover at least a
portion of the orthographic projections of the first electrode
310 on the substrate 100, thus in the top view shown 1n FIG.
18, only a margin of the first electrode 310 1s shown, and
other portions of the first electrode 310 1s actually hidden
below the second electrode 330.

It 1s noted that between the first electrode 310 and the
second electrode 330, there 1s actually a planarization layer
(1.e. the second planarization layer 340 m FIG. 3 and
described below), which 1s also hidden below the second
clectrode 330 in the top view shown in FIG. 18. As a result,
the stacked space at a side of the thin film transistor 200 that
1s far away from the substrate 100 1s adequately utilized,
meanwhile, the original wiring of the source-drain electrode
layer 250 1s not influenced.

In some embodiments of the display backplane as 1llus-
trated in FIG. 4, the second electrode 330 of the pixel
capacitor assembly 300 comprises three portions: a {first

portion, a second portion, and a third portion, which are
respectively 1n a first region (1.e. region A), a second region
(1.e. region B), and a third region (1.e. region C). The first
region (1.e. region A) 1s the region of the second electrode
330 whose orthographic projection on the substrate 100
completes matches with the orthographic projection of the
first electrode 310 on the substrate 100 (1.¢. the orthographic
projection of the first region on the substrate 100 corre-
sponds to the overlapped region between the orthographic
projections of the second electrode 330 and the first elec-
trode 310 on the substrate 100). The second portion of the
second electrode 330 (1.e. the portion of the second electrode
330 within the second region) 1s configured to be in contact
with the source electrode 251. The third region (1.e. region
C) of the second electrode 330 1s the region of the second
clectrode 330 except the first region (1.e. region A) and the
second region (1.e. region B).

With further reference to FIG. 3, the pixel capacitor
assembly 300 can further comprise a second planarization
layer 340. The second planarization layer 340 can be
arranged between the passivation layer 320 and the third
portion of the second electrode 330 (1.e. the portion of the
second electrode 330 corresponding to the region C shown
in FI1G. 4). By the configuration described above, the second
planarization layer 340 1s configured to increase the distance
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of the third portion of the second electrode 330, such that the
charged second electrode 330 will not influence the thin film
transistor 200.

There are no limitations to the specific material of the gate
insulating layer 220, the mter-layer dielectric layer 240, and
the passivation layer 320. For example, 1t can be S10_, S1N _,
S10,N,, an organic insulating material, AlO,, HtO, or TaO,
and so on. Persons skilled in the art can select the material
according to requirements of the display backplane, and 1t
will not be repeated herein.

There are no limitations to the material of the first
planarization layer 400 and the second planarization layer
340, which includes, but not limited to, a planarization
material (e.g. a polysiloxane-based material, an acrylic-
based material, and a polyimide-based material), a color film
maternial, or a material for pixel define layer, and so on.
Persons skilled 1n the art may select the material for the first
planarization layer 400 and/or the second planarization layer
340 accordingly based on the specific requirements of the
display backplane, and i1t will not be repeated herein.

According to some embodiments of the display back-
plane, the display backplane further comprlses an OLED
component, and thus the display backplane 1s an OLED
display backplane. In some embodiments, the OLED com-
ponent 1s arranged over a side of the pixel capacitor assem-
bly 300 that 1s far away from the substrate 100.

In some embodiments of the OLED display backplane,
the OLED component 1s of a top-emitting type, and the
second electrode 330 1s also employed as an anode of the
OLED component. As such, the passivation layer 320 can
replace the inter-layer dielectric layer 240 1n existing OLED
technologies as the dielectric layer of the pixel capacitor
assembly 300. Additionally, the passivation layer can be
made thinner than the inter-layer dielectric layer 240. As
such, the pixel capacitance can be eflectively increased, and
the problem that the production yield 1s negatively intlu-
enced when the mter-layer dielectric layer 240 1s too thin 1n
existing technologies can also be eflectively solved.

In some other embodiments of the OLED display back-
plane, the OLED component 1s of a bottom-emitting type.
Accordingly, the pixel capacitor assembly 300 having a
stacked configuration as described above can shield the TFT
200 from lights. As a result, the stability of the light of the
display panel can be increased, reducing the difficulties 1n
compensation.

There are no limitations to the material of each e
(1including the gate electrode 230, the source-drain electrode
layer 250, the first electrode 310, and the second electrode
330). Specifically, examples of an electrode material can be
a common metal material such as Ag, Cu, Al, Mo, a
multilayer metal material such as Mo/Cu/Mo, a metal alloy
material such as AINd, MoNb, a stacked structure formed by
metals and transparent conductive oxides such as ITO/Ag/
ITO, and so on. Persons skilled in the art can select the
clectrode material according to the specific type of the
display backplane.

Furthermore, for a top-emitting OLED display backplane
in particular, the second electrode 330 can at the same time
be employed as an anode of the OLED component, and thus
the material for the second electrode 330 can be the ITO/
Ag/I'TO stacked structure. As such, the anode that has a
reflecting function can reflect the light emitted by the
light-emitting layer of the OLED component towards the top
of the display backplane, thereby the light-emitting eihi-
ciency of the OLED component can be improved.

There are no limitations to the material of the active layer
comprising the conductive portion 212 and the non-conduc-

ectrode
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tive portion 213, as long as the material can be equally
applicable in the oxide technology, the silicon technology
and the organic material technology in a display backplane.
Persons skilled in the art can select the matenal according to
the specific type of the display backplane.

For a top-emitting display backplane in particular, the
material of the active layer can be selected from an oxide
(e.g. a-1GZ0, ZnON, or IZT0O, etc.), a silicon matenal (e.g.
a-S1 or p-S1, etc.) and an organic material (e.g. sexithiophene
or polythiophene, etc.).

In summary, embodiments of the present disclosure pro-
vide a display backplane, which comprises a substrate, a thin
film transistor and a pixel capacitor assembly, stacked suc-
cessively 1n layers. The thin film transistor 1s arranged
between the substrate and the pixel capacitor assembly.
Thereby, the pixel capacitor assembly and the thin film
transistor are arranged at different layers in the display
backplane without increasing the parasitic capacitance, addi-
tionally reducing the design area and improving the aperture
ratios of the pixel region. Therefore, 1t 1s beneficial for the
improvement of the definition of the display panel.

In addition, because the pixel capacitor assembly 1n the
display backplane disclosed herein 1s stacked 1n layers, there
1s no need to employ a conductive region of an active layer
of the thin film transistor as the capacitance plate, and the
distance of a current running through a lightly-doped drain
structure (LDD) region can be reduced. Thereby, the on-state
current can be improved.

In a second aspect, the present disclosure further provides
a display panel, which includes a display backplane accord-
ing to any one of the embodiments as described above.

The display panel herein may be an organic light-emitting
diode (OLED) display panel, and thus can further comprise
an OLED component. The OLED component can be
arranged over a side of the pixel capacitor assembly away
from the substrate.

Optionally, the OLED component described above 1s of a
top-emitting type, and the second electrode in the display
backplane 1s configured to serve as an anode of the OLED
component.

In a third aspect, the present disclosure further provides a
manufacturing method of a display backplane. With refer-
ence to FIGS. 3-18, the method will be described 1n detail.

According to embodiments of the present disclosure
shown 1n FIG. 5A, the manufacturing method comprises:

S5100: Providing a substrate.

By means of this step of the manufacturing method, the
substrate 100 1s prepared to thereby allow the subsequent
formation of the thin film transistor 200 and the pixel
capacitor assembly 300 thereupon.

According to embodiments of the present disclosure, a
surface treatment may also be conducted on a side of the
substrate 100, and the side will be configured for formation
of the thin film transistor 200 and the pixel capacitor
assembly 300 thereupon. Herein, there are no limitations to
the specific surface treatment approach.

S200: Forming a thin film transistor over one side of the
substrate.

By means of this step of the manufacturing method, the
thin film transistor 200 can be formed over one side of the
substrate 100. In some embodiments, the thin film transistor
may comprise an active layer comprising a conductive
portion 212 and a non-conductive portion 213, a gate
clectrode 230 and a source-drain electrode layer 250.
Herein, there are no limitations to the specific approach of
forming the thin film transistor 200.
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S300: Forming a pixel capacitor assembly over a side of
the thin film transistor that i1s far away from the substrate.

By means of this step of the manufacturing method, the
pixel capacitor assembly 300 can be formed over the side of
the thin film transistor 200 that 1s far away from the
substrate. Thereby, a display backplane can be formed, 1n
which the pixel capacitor assembly 300 and the thin film
transistor 200 are at diflerent layers. The parasitic capaci-
tance 1s not increased, the design area can be saved, and the
aperture ratio of sub-pixel units can be improved.

According to some embodiments of the disclosure, the
thin film transistor 1s of a top-gate type. As such, the step
S200 comprises the following sub-steps, as illustrated 1n
FIG. 5B:

S201: Forming a buflering layer 201 over one side of the
substrate 100;

S202: Forming an active material layer 211 over a side of
the bullering layer 201 that 1s far away from the substrate
100.

The structure of the intermediate product obtained after
this sub-step S202 1s illustrated 1n FIG. 6 and FIG. 7. FIG.
7 1s a cross-sectional view of the active material layer 211 at
a location corresponding to the driving TFT along the SD
line. It 1s noted that in FIG. 6, the substrate 100 and each
dielectric layer are omitted.

S203: Depositing a gate msulating material layer over a
side of the active material layer 211 that 1s far away from the
substrate 100;

S204: Depositing a gate material layer over a side of the
gate 1sulating material layer far away from the substrate
100;

S205: Coating a photoresist layer over a side of the gate
material layer far away from the substrate 100;

S5206: Etching down to thereby form the gate electrode
230;

S207: Etching further down with the gate electrode 230 as
a mask to thereby form a pattern of the gate insulating layer
220 and to expose the active material layer 211 at a region
thereol not beneath the gate electrode 230 (1.e. the region not
in the channel region);

S5208: Conductorizing a portion of the active material
layer 211 that 1s exposed and not at a channel region thereof
to thereby form a conductive portion 212 and a non-
conductive portion 213 of an active layer.

Herein, the sub-step S208 can be performed through
doping conductive 1ons or metal elements at said portion of
the active matenial layer 211.

The structure of the intermediate product obtained after
the sub-step S208 1s 1llustrated 1n FIG. 8 and FIG. 9.

S209: Depositing an inter-layer dielectric layer 240;

S210: Depositing and etching to thereby form a source-
drain electrode layer 250.

As such, the thin film transistor 200 of a top-gate type can
be formed 1n the display backplane.

According to some other embodiment, with reference to
FIG. 10, after the step S200 and betfore the step S300, the
manufacturing method may further comprise:

S250: Forming a first planarization layer over a side of the
thin film transistor that 1s far away from the substrate.

Accordingly, 1n these embodiments of the manufacturing
method, the step S300 specifically comprises:

S300q: Forming a pixel capacitor assembly over a side of
the first planarization layer and the thin film transistor that
1s far away from the substrate.

By means of the step S250 according to some embodi-
ments of the manufacturing method disclosed herein, the
first planarization layer 400 can be formed over a side of the




US 11,488,988 B2

13

thin film transistor 200 already formed that 1s far away from
the substrate 100, which 1s configured to provide a flattened
surface for forming the first electrode 310 thereupon during
the subsequent step S300a of forming the pixel capacitor
assembly.

According to some embodiments of the method, the first
planarization layer 400 1s formed over a side of the inter-
layer dielectric layer 240 that 1s far away from the gate
clectrode 230, and 1t 1s configured such that an orthographic
projection of the first planarization layer 400 on the substrate
100 covers a portion of an orthographic projections of the
active layers 212 and 213 and the gate electrode 230 on the
substrate 100.

Thereby, the first planarization layer 400 does not cover
metal wire regions corresponding to the source electrode, the
drain electrode, or cover regions corresponding to the via. In
addition to provide a flattened surface for the formation of
the first electrode 310, the first planarization layer 400 can
also increase the thickness of the first electrode 310, so that
the interference of the first electrode 310 with the thin film
transistor 200 can be avoided. The structure of the interme-
diate product obtained after this step 1s 1llustrated in FIG. 11
and FIG. 12.

Herein, the step S2350 can be carried out by depositing and
patterning. Herein, there are no limitations to the specific
approaches of forming the first planarization layer 200.

According to some embodiments, after the step S250, the
method further includes a step S260:

S5260: Forming vias through the inter-layer dielectric layer
240 and the first planarization layer 400.

Herein, the vias can include a first via 241 that only
penetrates the inter-layer dielectric layer 230, and a second
via 242 that penetrates both the inter-layer dielectric layer
240 and the first planarization layer 400. The first via 241
and the second via 242 formed thereby can be employed for
the electrical connection of the electrodes.

The structure of the product obtained through this step can
reter to FIG. 13 and FIG. 14.

By means of this step S300 or S300q of the manufacturing
method, the pixel capacitor assembly 300 can be formed
over the side of the thin film transistor 200 and the first
planarization layer 400 that 1s far away from the substrate.
Consequently, the stacked pixel capacitor assembly 300 and
thin film transistor 200 can be formed. The parasitic capaci-
tance 1s not increased, the design area can be saved, and the
aperture ratio of the sub-pixel unit can be improved.

In some embodiments of the present disclosure, the ortho-
graphic projection of the pixel capacitor assembly 300 over
the substrate 100 covers a portion of the orthographic
projection of the active layer 212 and 213, the gate electrode
230 and the source-drain electrode 250 over the substrate
100.

According to embodiments of the present disclosure, with
reference to FIG. 15A, step S300 may further comprise the
following sub-steps:

S310: Forming a first electrode over a side of the first
planarization layer that 1s far away from the substrate.

By means of this sub-step in the method, the first elec-
trode 310 can be formed over the side of the planarization
layer 400 that 1s far away from the substrate 100. Conse-
quently, the first electrode 310 formed over the upper surface
of the first planarization layer 400 can be more flattened, and
because of the raising up by the first planarization layer 400,
the influence of the first electrode 310 to the thin film
transistor 200 can be further avoided.

According to some embodiments, the shape of the first
clectrode 310 formed thereby can be substantially same as
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the shape of the first planarization layer 400, and the
orthographic projection of the first electrode 310 on the
substrate 100 covers a portion of the orthographic projec-
tions of the active layer 212 and 213 and the gate electrode
230 on the substrate 100. Consequently, it can be ensured
that the first electrode 310 1s completely flat, thus 1t 1s
beneficial for reducing the area that the pixel capacitor
assembly 300 occupies.

The structure of the intermediate product obtained after
this sub-step 1s illustrated 1n FIG. 16 and FIG. 17.

S5320: Forming a passivation layer over a side of the first
clectrode that 1s far away from the substrate.

By means of this sub-step of the method, the passivation
layer 320 can be formed over the side of the first electrode
310 that 1s far away from the substrate 100. Thereby the
dielectric layer of the pixel capacitor assembly can be
obtained.

S330: Forming a second electrode over a side of the
passivation layer that 1s far away from the substrate.

By means of this sub-step of the method, the second
clectrode 330 can be formed over the side of the passivation
layer 320 that 1s far away from the substrate 100. Thereby,
the complete structure of the pixel capacitor assembly 300
can be obtained.

In some embodiments, the passivation layer may also be
extended to cover the first planarization layer 400, the
source-drain electrode layer 250 and the inter-layer dielec-
tric layer 240. As such, each layer/component of the TFT
200 (except the source electrode 251) can be configured to
be sufliciently 1n contact with the second electrode 330.

In some embodiments, a third via 321 can be formed at a
location of the passivation layer 320 corresponding to the
first via 241 that 1s far away from the driving TFT. The third

via 321 1s configured to allow the electrical connection
between the second electrode 330 and the source electrode
251.

The formation of the passivation layer 320 can be realized
by depositing, yet there are no limitations to the specific
approach.

In some embodiments, with reference to FIG. 15B, after
step S320 and before step S330, the method may turther
comprise a sub-step:

S32S: Forming a second passivation layer over a third
region of the passivation layer that 1s far away from side of
the substrate.

By means of this sub-step of the method, the second
passivation layer 340 can be formed over a third region (1.¢.
region C 1n FIG. 4) of the passivation layer 320 that 1s far
away Irom the substrate 100. The specific location of the
third region (or region C) can refer to FIG. 4, and the
description thereot 1s described above.

The formation of the second passivation layer 340 can be
realized by depositing and patterning, yet there are no
limitations to the specific approach.

Accordingly, the step S330 of forming a second electrode
over a side of the passivation layer that 1s far away from the
substrate can comprise:

S330a: Forming a second electrode over a side of the
passivation layer and the second passivation layer that 1s far
away from the substrate.

In some embodiments of the display backplane manufac-
tured by the method disclosed herein, where the second
clectrode 330 1s formed at the side of the passivation layer
320 and the second planarization layer 340 that 1s far away
from the substrate 100, the second planarization layer 340
can increase the thickness of the region (1.e. region C) that
1s apart from the region where, where the orthographic
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projections of the second electrode 330 and the first elec-
trode 310 do not overlap. As such, the charged second
clectrode 330 will not influence the thin film transistor 200.

In some specific example, the second electrode 330 can
also be configured to be electrically connected to the source
clectrode 251 through a third via 321. As a result, the second
clectrode 330 can be at an electric potential of Vs.

The structure of the intermediate product obtained after
this sub-step can refer to FIG. 18 and FIG. 3.

The sub-step S330 of forming the second electrode 330
can be realized by depositing and patterning, or by other
approaches. There are no limitations herein.

It 1s noted that according to some embodiments of the
display backplane, the first electrode 310 and the source-
drain electrode 250 can be formed through a substantially
same patterning process.

As such, 1 the manufacturing method for theses above
embodiments of the display backplane, after the formation
of the inter-layer dielectric layer 240 (i.e. sub-step S209) and
betore the formation of a source-drain electrode layer 2350
(1.e. sub-step S210), there 1s a step of forming the first
planarization layer 400 over the side of the inter-layer
dielectric layer 240 that 1s far away from the substrate 100.

Following this step, another step of forming the first
clectrode 310 and the source-drain electrode 250 over a side
of the ter-layer dielectric layer 240 and the first planar-
ization layer 400 that 1s far away from the substrate 100 can
be further carried out. In order to make sure that there 1s
clectrical connection between each of the source-drain elec-
trode 250 to the conductive portion 212 of the active layer
in the thin film transistor 200, before the step of forming the
first electrode 310 and the source-drain electrode 250, a first
via 241 can be formed to penetrate the iter-layer dielectric
layer 240, and the subsequent step of forming the {first
clectrode 310 and the source-drain electrode 250 can allow
the proper electrical connection between each of the source-
drain electrode 250 to the conductive portion 212 of the
active layer in the thin film transistor 200.

These above embodiments of the manufacturing method
have a simplified process, resulting 1n a reduced manufac-
turing cost.

In some embodiments, the manufacturing method further
comprises, aiter the step S300:

S400: Forming an OLED component over a side the pixel
capacitor assembly 300 that 1s far away from the substrate
100.

As such, an OLED display backplane with a relatively
better structure and function can be obtained.

In some embodiments, the OLED component formed can
be a top-emitting structure, and the second electrode 330 can
be further configured as an anode of the OLED component.
Consequently, the area of sub-pixels 1s smaller, which 1s
beneficial for the improvement of the definition.

In other embodiments, the OLED component may be a
bottom-emitting structure. The stacked pixel capacitor
assembly 300 can shield the TFT 200 from lights, thereby
the stability of the light of the display panel 1s improved,
leading to a reduced difliculty for compensation.

In summary, the present disclosure provides a manufac-
turing method of a display backplane, where the area of
sub-pixels occupied by the pixel capacitor assembly of this
display backplane 1s smaller, which 1s beneficial for the
improvement of the definition of the display panel.

In yet another aspect, the present disclosure further pro-
vides a display panel. The display panel comprises the
alforementioned display backplane according to any one of
the embodiments of the disclosure as described above.
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There are no limitations to the specific type of the display
panel. For example, it may be OLED display panel, but can
also be of a different type.

It should be noted, 1n addition to the display backplane,
the display panel may comprise other necessary structures
and components. For example, in an OLED display panel,
there may be a glass cover or an upper polarizer, and so on.

In yet another aspect, the present disclosure further pro-
vides a display device, which comprises the atlorementioned
display panel according to any one of the embodiments as
described above.

Herein the display device can be an OLED display device,
but can also be of a different type. There are no limitations
herein.

In addition to the display panel, the display device can
further comprise other necessary structures and components,
such as a shell, a circuit board, power lines and so on.

All references cited 1n the present disclosure are incor-
porated by reference in their entirety. Although specific
embodiments have been described above 1n detail, the
description 1s merely for purposes of illustration. It should
be appreciated, therefore, that many aspects described above
are not mtended as required or essential elements unless
explicitly stated otherwise.

Various modifications of, and equivalent acts correspond-
ing to, the disclosed aspects of the exemplary embodiments,
in addition to those described above, can be made by a
person of ordinary skill in the art, having the benefit of the
present disclosure, without departing from the spirit and
scope of the disclosure defined 1n the following claims, the
scope ol which 1s to be accorded the broadest interpretation
s0 as to encompass such modifications and equivalent struc-
tures.

The mvention claimed 1s:

1. A display backplane, comprising:

a substrate:

a thin film transistor, over the substrate; and

a pixel capacitor assembly, over a side of the thin film

transistor away from the substrate;

wherein when viewed from a vertical direction:

the pixel capacitor assembly overlaps with at least one
portion of the thin film transistor;

wherein the pixel capacitor assembly comprises a first

clectrode, a passivation layer, and a second electrode,
sequentially over a side of the thin film transistor away
from the substrate, wherein:
the first electrode 1s overlapped with the thin film
transistor when viewed from the vertical direction;
wherein the thin film transistor comprises an active layer
having a conductive portion and a non-conductive
portion, a gate isulating layer, a gate electrode, and an
inter-layer dielectric layer, sequentially over the sub-
strate, wherein:
the first electrode on the substrate 1s overlapped with
the gate electrode and the non-conductive portion of
the active layer when viewed from the wvertical
direction;
turther comprising a first planarization layer, between the
thin film transistor and the first electrode
wherein the thin film transistor further comprises a
source-drain electrode layer over the active layer,
wherein:

the first electrode and the source-drain electrode layer

are both immediately under the passivation layer;

wherein the source-drain electrode layer comprises a

source electrode, and the second electrode 1s elec-
trically coupled to the source electrode;
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wherein the second electrode on the substrate covers
the active layer, the gate electrode, the source-drain
clectrode layer when viewed from the vertical direc-
tion;
wherein:
the passivation layer covers the first planarization layer,
the source-drain electrode layer, and the inter-layer
dielectric layer when viewed from the vertical direc-
tion; and
the second electrode 1s electrically coupled to the
source electrode through a via in the passivation
layer.
2. The display backplane of claim 1, wherein the first
clectrode and the first planarization layer share a planar

boundary.

3. The display backplane of claim 1, wherein the pixel
capacitor assembly further comprises a second planarization
layer, arranged between the passivation layer and a portion
of the second electrode, wherein the portion of the second
clectrode 1s:

outside of a first region of the second electrode overlap-

ping with the first electrode when viewed from the
vertical direction; and

outside ol a second region of the second electrode elec-

trically coupled with the source electrode of the source-
drain electrode layer.

4. The display backplane of claim 1, wherein the passi-
vation layer has a thickness of about 2500-3000 A.

5. A display panel, comprising the display backplane
according to claim 1.

6. The display panel of claim 5, further comprising an
OLED component, arranged over a side of the pixel capaci-
tor assembly away from the substrate.

7. The display panel of claim 6, wherein the OLED
component 1s of a top-emitting type, wherein the second
clectrode 1s configured to serve as an anode of the OLED
component.

8. A method for manufacturing a display backplane,
comprising:

providing a substrate;

forming a thin film transistor over one side of the sub-

strate; and

forming a pixel capacitor assembly over a side of the thin
film transistor away from the substrate and covering at
least one portion of the thin film transistor when viewed
from the vertical direction;
the method further comprising, between the forming a

thin film transistor over one side of the substrate and the

forming a pixel capacitor assembly over a side of the
thin film transistor away from the substrate:

forming a first planarization layer over a side of the thin
film transistor away from the substrate;

wherein the forming a pixel capacitor assembly over a
side of the thin film transistor away from the substrate

COMprises:

10

15

20

25

30

35

40

45

50

18

forming a first electrode over a side of the first planar-
ization layer away from the substrate;

forming a passivation layer over a side of the first elec-
trode away from the substrate; and

forming a second electrode over a side of the passivation
layer away from the substrate, wherein the second
clectrode 1s electrically coupled to a source electrode of
the thin film transistor;

wherein the forming a thin film transistor over one side of
the substrate comprises:

forming a source-drain electrode layer over the substrate;
wherein:

the forming a source-drain electrode layer over the sub-
strate and the forming a first electrode over a side of the
first planarization layer away from the substrate are
substantially performed at a same step.
9. A method for manufacturing a display backplane,
comprising:
providing a substrate;
forming a thin film transistor over one side of the sub-
strate; and
forming a pixel capacitor assembly over a side of the thin
film transistor away from the substrate and covering at
least one portion of the thin film transistor when viewed
from the vertical direction;
the method further comprising, between the forming a
thin film transistor over one side of the substrate and the
forming a pixel capacitor assembly over a side of the
thin film transistor away from the substrate:
forming a first planarization layer over a side of the thin
film transistor away from the substrate;
wherein the forming a pixel capacitor assembly over a
side of the thin film transistor away from the substrate
COMPrises:
forming a first electrode over a side of the first planar-
ization layer away from the substrate;
forming a passivation layer over a side of the first elec-
trode away from the substrate; and
forming a second electrode over a side of the passivation
layer away from the substrate, wherein the second
clectrode 1s electrically coupled to a source electrode of
the thin film transistor;
wherein the forming a pixel capacitor assembly over a
side of the thin film transistor away from the substrate
further comprises, after the forming a passivation layer
over a side of the first electrode away from the substrate
and prior to the forming a second electrode over a side
of the passivation layer away from the substrate:
forming a second planarization layer over a side of the
passivation layer away from the substrate, wherein the
second planarization layer 1s arranged at a region not
overlapping with the first electrode when viewed from
the vertical direction, wherein the region i1s further
outside an electrical coupling region between the sec-
ond electrode and the source electrode.
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